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REMOTE VEHICLE CONTROLLER 

GOVERNMENT INTEREST 

The invention described herein may be manufac 
tured, used and licensed by or for the Government for 
governmental purposes without payment to me of any 
royalty. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
In one aspect this invention relates to the remote 

control of vehicles. In a further aspect this invention 
relates to the control of military vehicles. 

2. Prior Art 
As the lethality of the modern battle?eld increases it 

has become more and more desirable to send remotely 
controlled vehicles in place of men. As an example, 
when it is desired to clear a mine ?eld or other battle 
ground containing unexploded ordnance, a tank or 
other heavy military vehicle equipped with a mine plow 
or similar ordnance detonating device could be moved 
over the dangerous ground clearing a path for humans 
without exposing people to the ordnance danger. 
The remote control of a moveable item is not new, 

remote control airplanes being one example. However, 
such devices are limited in scope in that they require 
speci?c controls which must be installed in the item 
during manufacture and which are dedicated to a par 
ticular function. Further the sending controller devices 
are dedicated and can only provide signals to one type 
of reception control device. Such devices are not 
readily reprogrammable to ?t a variety of vehicles hav 
ing varying controls and operating modes. For example 
the military uses both tracked and wheeled vehicles in 
its day to day operations with existing radios which 
should be used if an existing vehicle is to be modi?ed 
quickly and cheaply to either a slave or command vehi 
cle. The problem is compounded by the fact the military 
uses both analog and digital radio systems. While the 
vehicles of a given military unit will all use the same 
radio, a desirable device should be transferable between 
units with different type radios. 
A further problem is the operating characteristics and 

controls are markedly different between the various 
military vehicles and a controller which was dedicated 
to one type of vehicle would not provide the proper 
control for the other types of vehicles. It is desirable to 
have a controller which can be reprogrammed to con 
trol the desired vehicle and which will have a corre 
sponding receiver modi?able to control the wide vari 
ety of vehicles in the military inventory. 

BRIEF SUMMARY OF THE INVENTION 

The present invention‘ provides a remote control 
system which can be used with standard military vehi 
cles using their on board equipment and controls with 
out modi?cation and which can be changed as needed 
to ?t the radio installed. 
The system of the present invention has a transmitter 

mounted on a control vehicle having a military radio 
compatible with the reception characteristics of the 
military radio on a remote vehicle to be controlled. The 
transmitter is connected to the military radio of the 
control vehicle which is used to send signals via stan 
dard military radio signal forms to the vehicle being 
controlled. The transmitter has a housing suitable for 
mounting on or in the control vehicle and is electrically 
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2 
connected to the military radio mounted in the control 
vehicle. 

Various items are mounted in the housing to allow 
control of the remote vehicle. First, a plurality of 
switches are mounted on the housing, there being one 
switch for each switched function to be controlled in 
the remote vehicle. Further, at least one control stick or 
similar control member is connected with the transmit 
ter housing, the control member being adapted to mimic 
the controls of the remote vehicle. An analog-digital 
converter will be connected to the control member to 
convert the analog signals generated by the control 
member to corresponding digital signals. 
A programmable microprocessor is electrically con 

nected to the switches and the analog-digital converter; 
the microprocessor receives the inputs from the 
switches and the analog-digital converter. The inputs 
are processed, using a computer program containing the 
functional characteristics of the remotely controlled 
vehicle, to generate a corresponding series of digitized 
instructions describing the actions to be performed by 
the remote vehicle switches and on board actuators. 
The resulting digital instructions are sent to a transmis 
sion converter for modi?cation to the proper format for 
transmission from the control vehicle military radio. A 
source of electrical power is provided to power the 
transmitter circuitry and any necessary auxiliary equip 
ment. 
The remote controlled vehicle has a receiver con 

nected to the military radio which is part of the remote 
vehicle’s standard equipment. The receiver is adapted 
to receive the transmissions with the instructions from 
the control vehicle via the radio linkage. The receiver 
has a housing with a source of electrical power to pro 
vide power to the receiver circuitry the same as the 
transmitter portion of the control package. A reception 
converter will receive the radio transmission from the 
control vehicle military radio with the formatted in 
structions, and process the transmitted signal into a 
digital format. The resulting digitized format will be 
sent to a second programmable microprocessor electri 
cally connected to the converter using software speci?c 
to the switch and control actuator functions of the re 
motely controlled vehicle. The digitized instructions 
will be converted into the proper format for use by the 
remote vehicle’s switch relays and actuator boards. A 
digital-analog converter will receive the digitized in 
structions related to the corresponding controller func 
tions generated by the actuator programmable micro 
processor and convert them into analog signals corre 
sponding to the desired control signatures which are 
then fed to actuator cards to effect the desired maneu 
vers. Also the desired digital signals are sent to the 
relays of the remote vehicle switches to activate the 
desired switches. 

BRIEF DESCRIPTION OF THE DRAWING 

In the accompanying drawing: 
FIG. 1. Is a block diagram of one transmission circuit 

according to this invention; and 
FIG. 2 Is a block diagram of one reception circuit 

according to this invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Referring to the accompanying drawing and initially 
to FIG. 1, a transmission apparatus for remotely con 
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trolling the movement of a remote military vehicle is 
designated generally 10. The apparatus 10 is shown 
resting on a control vehicle 12 only a small portion of 
the vehicle being represented. The vehicle 12 has a 
military radio 14, mounted thereon as part of its stan 
dard equipment. The exact details of the vehicle 12 and 
the radio 14 are not set forth in the interest of brevity 
such information being standard military technology. 
The radio 14 will be electrically connected to the vehi 
cle electrical system which includes a 24 Volt battery 
system and suitable alternator driven by the vehicle 
prime mover. In addition most military vehicles have an 
auxiliary generator f or producing 24 Volt current so a 
source of power is not a problem. 
The transmitter 10 includes a housing 16 with a plu 

rality of switches 18 mounted on the upper surface of 
the housing. There is one switch for each switched 
function to be controlled in the remote vehicle. As 
shown, there are 7 switches. Some of the representative 
functions to be controlled include, engine start-stop, 
gear select, mine plow position, and smoke generator. It 
is anticipated each function to be controlled will be 
individually controlled by a single switch. However, 
depending on the vehicle being controlled, all the 
switches may not be necessary in which case only the 
switches necessary will be active. 
A control stick 20 is shown in a detached mode with 

an electrical connection 22 provided to send signals to 
the transmitter. The control stick 20 can be adapted to 
mimic the control devices of the remote vehicle to be 
controlled or may be set up to cause motion of the 
remote vehicle as a direct consequence of the stick’s 
movement. A stick control is shown and has proved 
useful as a simple yet effective control device; however, 
other control devices such as miniature steering wheels 
and the like would also be acceptable control devices. 
The control device should be simple yet rugged to 
allow easy use without a learning curve for the opera 
tor, while being able to withstand the extreme condi 
tions under which military equipment is required to 
operate. 
An analog-digital converter 24 is mounted on circuit 

board 25 attached to the housing 16 and connected to 
the electrical connection 22 from the control stick 20. 
The analog-digital converter 24 will convert the analog 
signals generated by the control stick 20 into represen 
tative signals corresponding to the motion desired by 
the remote vehicle. The analog~digital converter 24 is 
electrically connected by a line 26 to a programmable 
microprocessor 28. 
The microprocessor 28 could be a version of the 

INTEL IN805l microprocessor which is a standard 
microprocessor quickly reprogrammable without the 
need for special costly equipment. Such microproces 
sors can be reprogrammed by feeding the desired pro 
gram instructions through a serial interface connected 
to the microprocessor. Because of this reprogramming 
ability, all that is needed to reprogram the transmitter is 
a cable connected to a personal computer containing 
the required instructions. In the illustrated system, the 
computer containing the required program would be 
connected to a port 46 and the instructions fed through 
an RS232 serial port 40 then via line 42 to a switch 43. 
The switch 43 has two positions, a programming posi 
tion and a run position. With the switch 43 in the pro 
gramming position, the program instructions will be 
sent via line 45 to the microprocessor 28 and retained 
there as the resident program until changed. This proce 
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dure allows the transmission apparatus to be repro 
grammed without disassembly and in a matter of min 
utes. Various programming languages can be used to 
write the instructions, i.e., assembler C or ADA. 
The microprocessor 28 is also electrically connected 

to the switches 18 by lines 30. The switches 18 will 
provide a digital type signal since they are two position 
switches useful to turn various portions of the remote 
vehicle function on and off. 

After the signals have been processed they will be 
sent from the microprocessor 28 to a device or devices 
for modulation and/or transmission by the radio 14 to 
the remote vehicle. As shown, there are two separate 
and distinct possibilities. This is necessary because the 
present military force uses two separate and distinct 
means of radio communications. 

Units having older style radios use an analog radio 
and control signals to be sent via such radios must be in 
tone format. One example of a tone format for data 
transfer is the common touch tone phone. Where analog 
radios are used the signal generated by the microproces 
sor are sent via line 32 to tone generator 34. The signals 
are converted by the tone generator 34 to the proper 
tone signals and the resulting signals sent by line 36 to a 
two position switch 47. When switch 47 is set to the 
analog mode, the tones generated are sent via line 37 to 
a port 38 which is electrically connected to the radio 14 
which in turn sends the tone signals to the desired re 
mote vehicle. 

Portions of the military use an advanced radio trans 
mitter which accepts the digital signals and provides the 
tone generator function. When the control vehicle 12 is 
equipped with this kind of radio, the switch 43 will be 
set to its run position and the digital signals from the 
microprocessor will be routed by line 41 from the mi 
croprocessor 28 via line 42 through the switch 43 to line 
44 connected to a standard digital buss such as an RS232 
port 40. Such ports are standard items and well known 
in the art. The digital signals are routed by line 44 to the 
switch 47 and then to the radio 14 via the port 38. - 
A source of electrical power, shown as a battery 48, 

is provided to furnish the necessary power to the trans 
mitter circuitry. Examples of suitable power sources are 
rechargeable gel-cell batteries which will provide 40 to 
80 hours of operation between charges. Also military 
vehicles are provided with 24 volt direct current sys 
tems and it is apparent to those skilled in the art that the 
vehicle power, properly modi?ed to the transmitter's 
characteristics, could be supplied to the circuitry. 
The receiver apparatus is detailed in FIG. 2 of the 

drawing and is designated generally 50. The receiver 50 
is mounted on a vehicle to be controlled, designated 52, 
the entire vehicle not being shown. The receiver 50 is 
attached to a second military radio 14A mounted on the 
vehicle 52; the radio 14A is compatible with and able to 
receive the transmissions from the control vehicle radio 
14. The receiver 50 has a housing 54 containing those 
elements necessary to provide an operable remote con 
trol system when combined with the remote vehicle 52 
and its on-board operating systems. As shown the re 
ceiver 50 has an electrical plug 58 connected to the 
remote vehicle electrical system by a line 60 which will 
provide a constant supply of 24 Volt direct current for 
operating the receiver’s systems. The plug is in turn 
connected to a converter 61 which will convert the 24 
Volt current to the voltage required by the receiver 
circuitry. A battery could be used as shown in FIG. 1. 
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The radio signals are received from the radio 14 by 
radio 14A and the radio signals are sent to a switch 62 
over line 63. 

If radio 14A is a modern radio with the tone to digital 
translator built in, the digital output signal from 14A 
will be directed through switch 62 to line 65 and into a 
two position switch 67 corresponding in function to the 
run-program switch 43 of FIG. 1. Switch 67 will send 
the digital signals to a serial port 64 and then to the 
reprogrammable microprocessor 66. 
For reprogramming of microprocessor 66, the radio 

14A would be disconnected, switch 62 set to the digital 
port, and the two position switch set to reprogram. A 
personal computer (not shown) could be connected in 
place of the radio and then used to down load the re 
quired new program as discussed above in connection 
with reprogramming of the transmitter of FIG. 1. - 

If the radio is an older model, the incoming signals 
are sent by the switch 62 to a tone decoder 68 and the 
tones are converted into the corresponding digital sig 
nals for transmission via line 70 to the programmable 
microprocessor 66. 
The programmable microprocessor 66 has been pro~ 

grammed to take the incoming signals and convert them 
to the appropriate output signals for the operating char 
acteristics of the remote vehicle 52. For example, the 
switch signals are converted to the appropriate digital 
signals and transmitted to a relay bank 72 by means of a 
line 74 to activate those remote vehicle switches which 
would normally be operated by a vehicle operator. 
Examples include the starting switch, lights and other 
vehicle systems noted above. 
The control stick 20 functions are processed by the 

programmable microprocessor 66 and sent to a digital 
analog converter 76 where the digital signals are con 
verted into the analog signals corresponding to the 
desired vehicle operations. 
The control signals are sent to actuator cards 78 at 

tached to plug 80, the actuator cards 78 being adapted 
to provide the necessary signals to operate the controls 
of the remote vehicle 52. 

Both the microprocessors 28, 66 can be repro 
grammed by means of a personal computer which 
would be connected as described above. The computer 
could be a lap top variety with the programs necessary 
to operate the vehicle prepared and loaded. When it is 
desired to install the system the receiver and transmitter 
are located in the vehicles, attached to the radios and 
the power sources activated. If necessary, the required 
software is downloaded from the personal computer 
into the programmable microprocessors and the system 
can then function. 
There are obvious advantages to sending remote 

controlled vehicles into a combat zone and such vehi 
cles can be programmed to continue with their mission, 
such as mine plowing, even when the radio linkage is 
rendered inoperative by hostile ?re. 
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Various modi?cations and alterations will become 

apparent to those skilled in the art with out departing f 
rom the scope and spirit of this invention and it is under 
stood that this invention is not limited to the illustrative 
embodiments set forth above. 
What is claimed is: 
1. An apparatus for remotely controlling the move 

ment of a ?rst remote military vehicle, having a military 
radio, from a second command vehicle having a mili 
tary radio compatible with the transmission characteris 
tics of the military radio on the remote vehicle, com 
prising a transmitter connected to the military radio of 
the control vehicle, the transmitter including a housing, 
a plurality of switches mounted on the housing there 
being one switch for each switched function to be con 
trolled in the remote vehicle, at least one control means 
mounted on the transmitter housing, the control means 
being adapted to mimic the control of the remote vehi 
cle, an analog-digital converter connected to the con 
trol means, a programmable microprocessor electrically 
connected to the switches and the analog-digital con 
verter the microprocessor receiving the inputs from the 
switches and the analog-digital converter and process 
ing the inputs to a corresponding series of digitized 
instructions describing the actions to be performed by 
the remote vehicle and sending the corresponding in 
structions to a two position switch having a first analog 
position and a second digital position, the two position 
switch routing the digitized instructions to a tone gener 
ator when placed in the analog position and routing the 
digitized instructions to a digital bus when in the digital 
position, the resulting instructions from the tone genera 
tor or digital bus are sent to the control vehicle military 
radio, a source of electrical power to provide power to 
the transmitter circuitry; and a receiver connected to 
the military radio of the remote vehicle, the receiver 
being adapted to receive the transmissions from the 
control vehicle via the radio linkage with the instruc 
tions, the receiver having a housing, a source of electri 
cal power to provide power to the receiver circuitry, a 
reception converter which receives the radio format 
transmission from the control vehicle military radio and 
processes the transmitted signal into a digital format, ' 
the reception converter being electrically connected to 
a programmable actuator microprocessor to receive the 
processed digitized instructions and convert the digi 
tized instructions into the proper format for use by the 
remote vehicle, a digital-analog converter which re 
ceives the digitized instructions related to the corre 
sponding controller functions generated by the actuator 
programmable microprocessor and converts them into 
analog signals corresponding to the desired control 
signatures which are them fed to the actuator cards of 
the remote vehicle to effect the desired maneuvers and 
an output which sends the desired digital signals to the 
relays of the remote vehicle to activate the desired 
switches. 
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